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DETAILED ACTION 

Introduction 

1. Claims 1-4,6-10, 12-16, and 18 of U.S. Application 10/721 ,544 filed on 
1 1/26/2003 are currently pending. 

2. The application claims benefit of Japanese Application 2002-344228 filed on 
11/27/2002. 

Information Disclosure Statement 

3. Reference AX in the IDS filed 2/24/04, and references AW, AX, and AY of the 
IDS filed on 4/26/04 lack publication dates. This does not conform to the 
requirements set forth in 37 CFR 1 .98(b)(5). The references have not been 
considered. 

Claim Objections 

4. Claim 1 is objected to because of the following informalities: the word "of" in the 
phrase "numerical integration using of the" in line 16 should be deleted. 
Appropriate correction is required. 



5. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 6, 12, and 18 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

7. Claim 6 recites the limitation "all the continuous equations" in line 9. There is 
insufficient antecedent basis for this limitation in the claim. 

8. Claim 12 recites the limitation "generating the table" in line 15. There is 
insufficient antecedent basis for this limitation in the claim. 

9. Claim 18 recites the limitation " all the continuous equations" in line 13. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 1 .The prior art used for these rejections is as follows: 

12. U.S. Patent 6,680,812 to Iwashiro. ("Iwashiro"). 

13. Claims 1-4, 6-10, 12-16, and 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Iwashiro. 
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14. In regards to Claim 1, Iwashiro teaches the following limitations: 

1. (Currently Amended) A simulation method for simulating a behavior of a 
mechanism of a mechanical device that is regulated bv mechanism control 
software using a hybrid model of the mechanical device, the hybrid model 
including a state transition model and a continuous system model, the 
method comprising: 

analyzing the hybrid model to extract a first description data of the 
state transition model and second description data of the continuous 
system model; 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

generating a table representing a relationship between continuous 
system equations and switching conditions thereof, based on the 
extracted first description data; 

(See Iwashiro, especially: see the "three switching modes" in col.7, lines 54-58) 

generating a plurality of internal data expressions ofajl the 
continuous system equations, based on the extracted second description 
data; 

(See Iwashiro, especially: Equations 1 -4 in cols.6-7) 

starting a simulation of the mechanism after completion of 
generating the table and generating the internal data expressions: 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

selecting an active continuous system equation by looking up the 
table according to an occurrence of an event; and 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
difference between "single rate" and "multi rate". Both refer to the table "in each 
control input period, starting from the time when the seek operation of the head 
starts.") 

outputting data that represents the behavior of the mechanism by 
solving the selected active continuous system equation by numerical 
integration using of the internal data expressions that corresponds to the 
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selected active one or more continuous system equations, wherein the 
outputted data is supplied to the mechanism control software as a 
response to a control signal provided fi'om the mechanism control 
software. 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

15. In regards to Claim 2, Iwashiro teaches the following limitations: 

2. (Currently Amended) The method according to claim 1, further comprising: 
switching the active one of the continuous system equations to another 
continuous system equation by operating a flag assured for each of the 
continuous system equations. 

(See Iwashiro, especially: see the "three switching modes" in col.7, lines 48-52) 

16. In regards to Claim 3, Iwashiro teaches the following limitations: 

3. (Currently Amended) The method according to claim 1, wherein the event is 
responsive to one of the signal and an evaluation result of an internal variable. 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

17. In regards to Claim 4, Iwashiro teaches the following limitations: 

4. (Original) The method according to claim 1, further comprising executing a 
kinematics simulation which uses the data that represents the behavior of the 
mechanism. 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

18. In regards to Claim 6, Iwashiro teaches the following limitations: 

6. (Currently Amended) A simulation method for simulating a behavior of a 
mechanism of a mechanical device that is regulated bv mechanism control 
software using a hybrid model of the mechanical device, the hybrid model 
including a state transition model and a continuous system model, the 
method comprising: 

analyzing the hybrid model to extract a first description data of a the 
state transition model and a second description data of the continuous 
system model; 



i 
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(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

generating a first program code based on the extracted first 
description data; 

(See Iwashiro, especially: Equations 1-4 in cols.6-7) 

generating a second program code based on the extracted second 
description data; 

(See Iwashiro, especially: Equations 1-4 in cols.6-7) 

generating a plurality of internal data expressions of all the 
continuous system equations by executing the second program; 

(See Iwashiro, especially: see the "three switching modes" in col.7, lines 54-58) 

starting a simulation of the mechanism after completion of the steps 
of generating the first program code, the second program code, and the 
internal data expressions: 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

switching continuous system equations according to switching 
conditions thereof by executing the first program; and 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
difference between "single rate" and "multi rate". Both refer to the table "in each 
control input period, starting from the time when the seek operation of the head 
starts.") 

outputting data that represents the behavior of the mechanism by 
solving the continuous system equations by numerical integration using 
the internal data expressions, wherein the outputted data is supplied to the 
mechanism control software as a response to a control signal provided 
from the mechanism control software. 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 
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19. In regards to Claim 7, Iwashiro teaches the following limitations: 

7. (Currently Amended) A simulation apparatus which simulates a 
behavior of a mechanism of a mechanical device that is regulated by 
mechanism control software using a hybrid model of the mechanical 
device, the hybrid model including a state transition model and a 
continuous system model, comprising: 

an analyzing unit configured to analyze the hybrid model to extract 
a first description data of the state transition model and a second 
description data of the continuous system model; 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

a first generating unit configured to generate a table representing a 
relationship between continuous system equations and switching 
conditions thereof, based on the extracted first description data; 

(See Iwashiro, especially: see the "three switching modes" in col.7, lines 54-58) 

a second generating unit configured to generate a plurality of 
internal data expressions of all the continuous system equations, based 
on the extracted second description data; and 

(See Iwashiro, especially: Equations 1 -4 in cols.6-7) 

a simulation execution unit configured to: 

start a simulation of the mechanism after generating the 
table and the internal data expressions: 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

select an active continuous system equation by looking up 
the table according to an occurrence of an event; and 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
difference between "single rate" and "multi rate". Both refer to the table "in each 
control input period, starting from the time when the seek operation of the head 
starts.") 
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output data that represents the behavior of the mechanism 
by solving the selected active continuous system equation by 
numerical integration using one or more of the internal data 
expressions that corresponds to the selected active continuous 
system equations, wherein the outputted data is supplied to the 
mechanism control software as a response to a control signal 
provided from the mechanism control software. 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

20. In regards to Claim 8, Iwashiro teaches the following limitations: 

8. (Original) The apparatus according to claim 7, wherein the simulation 
execution unit switches an active one of the continuous system equations to 
another continuous system equation by operating a flag assured for each of the 
continuous system equations. 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

21 . In regards to Claim 9, Iwashiro teaches the following limitations: 

9. (Currently Amended) The apparatus according to claim 7, wherein the event is 
responsive to one of the control signal and an evaluation result of an internal 
variable. 

((See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

22. In regards to Claim 10, Iwashiro teaches the following limitations: 

10. (Original) The apparatus according to claim 7, further comprising a 
kinematics simulation execution unit configured to execute a kinematics 
simulation which uses the data that represents the behavior of the mechanism. 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

23. In regards to Claim 12, Iwashiro teaches the following limitations: 

12. (Currently Amended) A simulation apparatus which simulates a 
behavior of a mechanism of a mechanical device that is regulated bv 
mechanism control software using a hybrid model of the mechanical 
device, the hybrid model including a state transition model and a 
continuous system model, comprising: 
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an analyzing unit configured to analyze the hybrid model to extract 
a first description data of a the state transition model and a second 
description data of the continuous system model; 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

a first generating unit configured to generate a first program code 
based on the extracted first description data; 

(See Iwashiro, especially: see the "three switching modes" in col.7, lines 54-58) 

a second generating unit configured to generate a second program 
code based on the extracted second description data; 

(See Iwashiro, especially: Equations 1-4 in cols.6-7) 

a third generating unit configured to generate a plurality of internal 
data expressions of all the continuous system equations by executing the 
second program; 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

a simulation execution unit configured to: 

start a simulation of the mechanism after generating the 
table and the internal data expressions; 

(See Iwashiro, especially: col.7, lines 25-30 and 54-58.) 

switch continuous system equations according to switching 
conditions thereof by executing the first program; and 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
difference between "single rate" and "multi rate". Both refer to the table "in each 
control input period, starting from the time when the seek operation of the head 
starts.") 

an outputting unit configured to output data that represents 
the behavior of the mechanism by solving the continuous system 
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equations by numerical integration using the internal data 
expressions, wherein the outputted data is supplied to the 
mechanism control software as a response to a control signal 
provided from the mechanism control software. 

(See Iwashiro, especially: col.6, line 20 to col.7, line 25. In particular, see the 
"table" created during the tabulation of continuous time model into a discrete one, 
in col.7, lines 6-25) 

24. Claims 13-16 and 18 are rejected based on the same reasoning as claims 1- 
4 and 6. Claims 13-16 and 18 are computer program claims that recite 
limitations equivalent to those recited in method claims 1-4 and 6 and 
taught throughout Iwashiro. 

Response to Amendment 

Claim Rejections - 35 USC § 101 

25. Examiner finds that applicant's amendments filed on 5/8/2007 overcome the 35 
USC § 101 rejections. These rejections are withdrawn. 

Claim Rejections - 35 USC S 102 

26. Examiner finds that applicant's amendments filed on 5/8/2007 overcome the 35 
USC § 102 rejections based on the Mosterman etal. reference. These rejections 
are withdrawn. Applicant's amendment to the claims, however, has necessitated 
the application of new rejections based on Iwashiro. 

Conclusion 

27. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a bi-week, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571 ) 272-3753. 

Any response to this office action should be faxed to (571 ) 273-8300, or 

mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 
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or hand carried to: 
USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 



Ayal I. Sharon 
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August 1 , 2007 




